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Optical disk drive e.g. for digital versatile disk, registers address of 
defective areas in disk to defect address storage area, when defect is 
detected in disk 
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Novelty: The defective areas in an optical disk is detected during detection of 
information recording or reproduction impossibility, based on amount of laser light 
reflected by tracks in the disk in response to irradiation of laser light to the disk. The 
physical address of defective area in the disk is recorded in a defect address storage 
area in the disk. 

Use: E.g. for digital versatile disk (DVD). 

Advantage: Facilitates high speed recording and reproducing by recording defect 
address corresponding to defective area on the medium. Also the frequency of 
encountering defective area is reduced. 

Description of Drawing(s): The figure shows the flowchart explaining the 
operation of optical disk drive. (Drawing includes non-English language text). 
(7pp Dwg.No.4/4) 
N2002-052410 

T03-B01F; T03-B05; T03-P01; T03-P01A; T03-P01F 

■ 4 




JP,2001-312865,A 

Detailed Description of the Invention 
[0001] 

[The technical field to which invention belongs] 

This invention relates to the method of detecting and registering, before recording the defect on optical record 
media, such as an optical disk. 

[0002] 

[Description of the Prior Art] 

After recording with the possible optical disk unit of performing informational record playback conventionally on 
optical record media, such as an optical disk containing DVD (Digital Versatile Disc), re-read.-out is performed, and 
the method of checking whether information has been recorded correctly is used. Moreover, when it cannot read 
correctly, right information is recorded by securing the field which has the same address in another field logically on 
a record medium, and rerecording information there. 

[0003] ■ 

By this method, since it is necessary to perform re-read-out, it takes time amount by the completion of record 
processing. Furthermore, with the field which was not able to record information correctly, when it turns out that an 
error is in the information recorded by re-read-out, since it is necessary to record information on the distant field, 
there is a problem that the time amount required by the completion of record processing increases further. For this 
reason, when recording an animation etc. on real time, a recording rate may become less insufficient and 
informational lack may occur. Moreover, record to above re-read-out or the distant field will lengthen the operating 
time and migration length of the record reproducing head, and causes increase of power consumption, and increase 
of pyrexia. 

[0004] 

[Problem(s) to be Solved by the Invention] 

It checks whether information has been correctly recorded by not carrying out re-read-out, after recording 
information, in order to solve this, but detecting the reinforcement of the reflected light which has reflected and 
returned to the optical disk, and when it is judged that information is not recorded correctly, there is the method of 
rerecording information on the field in which record different from the record section is possible. 

[0005] 

However, even if it is such a method, in order to perform defective detection at the time of record, there is a limit in 
processing-time compaction of defective detection. Furthermore, there is a problem that it cannot respond in a lot of 
defects or complicated defective processing detection, by such method. 

[0006] 

The purpose of this invention is by detecting the defect beforehand in view of the problem in the technology 
mentioned above using the time amount which omits record and playback to realize high-speed record processing. 

[0007] 

[Means for Solving th e Problem] 

When it will be in a record playback condition as one of the typical things of this invention, by judging 
reinforcement of the reflected light reflected from read-out or a record medium of a physical address, a defect of a 
record medium is detected and a defect detected to a record section which records the address which shows a 
location with a defect is registered. And a defect registered beforehand is avoided and it is made to record at the time 
of record. 

[0008] 

[Embodiment of the Invention] 

Hereafter, the gestalt of operation of this invention is explained to details with reference to an attached drawing. 
Drawing 1 is drawing showing the configuration of the optical disk unit which applied this invention. In addition, 
optical disks 5 are removable record media, such as DVD, and do not constitute an optical disk unit. Moreover, a 
lens 4 and an actuator 6 constitute an optical arm head. 

[0009] 

In a controller 19, decode of the instruction and the modulation of recording information are performed, and the 
instruction and information from a high order host are changed into the sign train corresponding to the modulation 
technique adopted. In addition, in order to absorb the difference of the information transfer rate from a high order 
host, and the information recording rate to an optical disk 5, it has the buffer memory 22 which holds the 



information from a high order host temporarily. Information is stored in buffer memory 22 until the information on 
fixed unit quantity comes from a host, in order to perform record of the information on an optical disk 5 for every 
fixed unit quantity. Moreover, also while an optical arm head is moving to the location which can carry out a 
recording start and being unable to record information on an optical disk 5 so that a recording start can be carried out 
immediately if an optical arm head is positioned at a recording start location, chart lasting time is shortened by 
storing the information from a host in buffer memory 22. 

[0010] 

Moreover, in the servo mechanism for performing position control of the optical spot of the laser beam for carrying 
out informational record/playback, since a focal error signal and a truck error signal are acquired with a 
photodetector 7, this error signal (not shown) is inputted into a controller 19, further, by outputting a servo signal to 
the servo drive circuit 18 from this controller 19, and supplying drive current to an actuator 6, an optical lens 4 is 
moved and this performs position control of an optical spot. 

[0011] 

Moreover, when recording information, the information from the above-mentioned controller 19 is inputted into the 
record pulse forming network 15, and is changed into the record pulse train for controlling the length and width of 
face of a record mark here. 

[0012] 

Next, first, these record pulse train changed in the above-mentioned record pulse forming network 15 is inputted into 
a laser driver 14, and carries out the high power oscillation of the semiconductor laser 1 according to the record 
current supplied from this laser driver 14. The light which came out of this semiconductor laser 1 turns into parallel 
light with the above-mentioned optical lens 2 first, and it passes along prism 3, and further, it converges on an 
optical disk 5 with an optical lens 4, and, thereby, the record mark according to the sign train of the above- 
mentioned record pulse train is recorded. 

[0013] 

Drawing 2 shows an example of the physical structure of an optical disk 5. The physical address 32 is formed 
considering the address as irregularity at the time of molding of an optical disk. User data and various management 
data are recorded on a data area 33. A physical address 32 and a data area 33 are formed together with the shape of 
the concentric circle up or a spiral at an optical disk 5 on a truck 31. This Fig. shows the example currently formed 
on the concentric circle. An optical spot reads a physical address 32, tracing a truck 31. Moreover, at the time of 
record playback, data is recorded on a data area 33 and it reproduces to it. 

[0014] 

Drawing 3 shows an example of the logical configuration of an optical disk. Information, such as user data and 
various management data, is recorded on the user data area 34. The shift area 36 is a field which records the 
information on user data, management data, etc. instead, when the user data area 34 has a defect. The defective 
address registration area 35 is a field which records the physical address with the defect on the user data area 34. 
Moreover, it is recorded on the defective address registration area 35 whether the shift area of user data is secured to 
the defect. 

[0015] 

If position control of an optical spot is not performed but rotation is also stopped in the optical disk unit of drawing 
I when omitting record playback Next, when writing information, an optical spot is completed on an optical disk 5. 
In order to perform positioning to the address which wants to perform [ address ] position control on the truck with 
which information is recorded, and to get to know [ address ] the location on the optical disk of an optical spot by 
reading a physical address, and to write information, the problem of taking time amount very much occurs. 

[0016] 

Record playback time amount in case the re-R/W by failure of data R/W does not occur is shorter than the record 
playback time amount which should be secured on the other hand in order for the record reproduction speed to an 
optical disk 5 to have the re-read-out actuation by read-out failure of data etc., and to carry out record playback of 
the real-time data, such as an animation, since it is not fixed for example. If there is no failure in the record playback 
on an optical disk 5 even while performing record playback of real-time data, such as an animation, continuously for 
this reason, the condition of omitting record playback of the data on an optical disk 5 will occur frequently. 

[0017] 

Then, even when omitting record playback, the optical spot is made to trace one by one along the truck 3 1 for 
recording the data on an optical disk 5. Next, since the location of an optical spot is already grasped when carrying 
out record playback actuation, it can move to the actuation which positions an optical spot in the target address 



immediately. The fall of the record reproduction speed of data is prevented by this actuation. 
[0018] 

Then, actuation which reads a physical address 32 at the time of trace of an optical spot when omitting this record 
playback is performed. And if there is a part which cannot read a physical address 32, the defective address which is 
on an optical disk about this physical address 32 will be registered into the defective address registration area 35. 

[0019] 

Even when a physical address is able to be read, by carrying out the next actuation, improvement in the flaw 
detectability force can be aimed at further. In the optical disk unit of drawing 1 , at the time of trace of an optical 
spot when omitting record playback, a part of that incident light is reflected, and this reflected light carries out 
incidence to a photodetector 7 through prism 3 from the record playback side of said optical disk 5. And the output 
of this photodetector 7 is inputted into the amount malfunction detection circuit 12 of reflected lights through pre 
amplifier 8. In this amount malfunction detection circuit 12 of reflected lights, the reinforcement of the reflected 
light at the time of the above-mentioned record is judged to be the error of an optical disk 5, when the reinforcement 
of this reflected light is [ consequently / predetermined judgment level ] less than the above-mentioned judgment 
level over a predetermined period, and an error output is held to hold-circuit 12b. 

[0020] 

A controller 19 checks the output of the amount malfunction detection circuit 12 of reflected lights, and the output 
of the oscillating detector 21 at the same time it finishes tracing the truck of record units, such as 1 sector or 1 etc. 
block. When only the output of the amount malfunction detection circuit 12 of reflected lights is outlying 
observation at this time, the address of a defective registration unit including the physical address of that record 
section is registered into the defective address registration area 35. On the other hand, when the output from the 
oscillating detector 21 is also outlying observation, it does not carry out judging that information was unrecordable 
and registering the address of a defective registration unit into the defective address registration area 35 not by the 
error of an optical disk 5 but by vibration of an optical disk unit. 

[0021] 

It is drawing 4 which expressed above-mentioned actuation with the flow chart. Drawing 4 is processed, when it will 
be in a record playback condition and is in a record regeneration waiting state. First, by step 401, the counter i value 
which counts an error is cleared and a physical address 32 is read at step 402. If a physical address 32 can read 
correctly, a repeat and the reading propriety of the continuing physical address 32 will be checked for processing of 
steps 401 and 402 as it is. In addition, processing will be ended if the last physical address 32 is arrived at. In 
addition, if the last address is arrived at, it returns to the first address again and you may make it inspect. 

[0022] 

If a physical address 32 cannot be read correctly, one counter value i is increased at step 403. And it distinguishes 
whether defective registration of the address of a defective registration unit including the physical address 32 which 
it was going to read at step 404 is carried out. If defective registration is carried out, since this location is not to 
already be used, it will return to step 401 at the beginning of return and this processing, and will go the next physical 
address 32 to reading. If defective registration is not carried out, the comparison with the error count value i and the 
count value N of a convention (N is one or more constants) is performed at step 405. If the count N of a convention 
cannot read a physical address 32 N times continuously, it is a numeric value judged that a data error occurs here. 
By the address complement function and data correction function of an optical disk unit, even if N can read neither a 
physical address 32 nor user data, it is set as arbitration in the range which can correct an error. 

[0023] 

If the error count value i has not become the count N of a convention, it goes return and the next physical address 32 
for reading to step 402. If the error count value i becomes the count N of a convention, at step 406, the address of a 
defective registration unit including the physical address 32 which it was going to read now will be recorded on the 
defective address registration area 35, and it will return to step 401 . 

[0024] 

Moreover, if it is made to perform processing which will shift to step 401 if the abnormalities of the amount of 
reflected lights are detected and there are abnormalities by step 407 at step 402, without returning to step 401 
immediately even when a physical address 32 is able to be read and is normal, also by being made to perform 
processing which shifts to step 404, the defect of the user data area 34 can also be registered and the speed when 
recording later can be gathered. 



[0025] 

Moreover, step 407 is made to perform to the degree of step 401, and if abnormalities are in the amount of reflected 
lights, as long as there will be no abnormalities in step 401, you may make it make the actuation after step 403 
perform, although illustration has not been carried out. 

[0026] 

In addition, when registering a defect with an above-mentioned procedure, it does not perform securing the data area 
for recording the data of the defective address concerned on another field, but you may make it record the identifier 
which shows having not secured another field. At the time of playback, not writing user data to a shift field, even if 
defective registration is carried out by this identifier in the aforementioned actuation at the time of playback can 
distinguish using defective registration information. Therefore, even if defective registration is carried out, it can go 
the data currently recorded from the first to reading. 

[0027] 

Thus, in the optical disk unit of this operation gestalt, malfunction detection of reading of a physical address 32 or 
the reflected light of an optical disk is performed using the idle time which is not operating informational record 
playback, and if regarded as a defect, the address which has the error in the defective address registration area 35 
will be registered. Since it does not record on the address by getting to know the address already distinguished from 
the defect from the defective address registration area 35 when actuaiiy recording, the frequency where carry out 
actuation which writes data in a location with a defect, an error occurs, and various error processing, such as 
rewrting, is performed decreases, and data write-in processing can be performed at a high speed. 

[0028] 

[Effect of the Invention] 

Since the rate of an encounter of a defect when carrying out record playback by using for defective detection the 
time amount which omits record playback can be reduced according to this invention, informational record playback 
can be performed at a high speed. 
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